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Previous work on the exposure of firms to exchange rate risk has primarily focused
on U.S. firms and, surprisingly, found stock returns were not significantly affected
by exchange-rate fluctuations. The equity market premium for exposure to currency
risk was also found to be insignificant. In this paper we examine the relation between
Japanese stock returns and unanticipated exchange-rate changes for 1,079 firms
traded on the Tokyo stock exchange over the 1975-1995 period. Second, we investi-
gate whether exchange-rate risk is priced in the Japanese equity market using both
unconditional and conditional multifactor asset pricing testing procedures. We find a
significant relation between contemporaneous stock returns and unanticipated yen
fluctuations. The exposure effect on multinationals and high-exporting firms,
however, is found to be greater in comparison to low-exporting and domestic
firms. Lagged-exchange rate changes on firm value are found to be statistically
insignificant implying that investors are able to assess the impact of exchange-rate
changes on firm value with no significant delay. The industry level analysis
corroborates the cross-sectional findings for Japanese firms in that they are sensitive
to contemporaneous unexpected exchange-rate fluctuations. The co-movement
between stock returns and changes in the foreign value of the yen is found to be
positively associated with the degree of the firm’s foreign economic involvement and
inversely related to its size and debt to asset ratio. Asset pricing tests show that
currency risk is priced. We find corroborating evidence in support of the view that
currency exposure is time varying. Our results indicate that the foreign exchange-rate risk
premium is a significant component of Japanese stock returns. The combined evidence
from the currency exposure and asset pricing analyses, suggests that currency risk is
priced and, therefoe, has implications for corporate and portfolio managers.

I. INTRODUCTION

It is a widely held view that exchange-rate movements should affect corporate
expected cash flows, and hence stock returns, by causing changes in the home
currency value of foreign currency denominated revenues (costs) and the terms
of competition for multinationals and firms with international activities (importers
and exporters).! In general, however, if purchasing power parity is violated,

!'See, among others, Amihud and Levich (1994).
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exposure to exchange rate risk is not limited to firms with direct foreign trade
activities. The growing emphasis on exchange risk management, the extensive use
of foreign currency derivatives and other hedging instruments by corporations to
protect their foreign currency denominated cash flows from unexpected exchange-
rate movements, implies that the market value of the firm is sensitive to exchange
rate uncertainty (see, for example, Nance, Smith and Smithson (1993), Bodnar,
Hayt, Marston and Smithson (1995), and Bodnar, Hayt and Marston (1996)).

This paper investigates the importance of exchange rate fluctuations on firm
value. This is a central issue to several international financial management pro-
blems. If currency risk is not diversified away, currency exposure should yield a risk
premium in an equilibrium asset market. However, the empirical evidence has
produced mixed results and most studies have relied on U. S. data.? For instance,
Choi and Prasad (1995) find significant exchange rate exposure while several studies
(Jorion (1990), Amihud (1994), Bodnar and Gentry (1993), Bartov and Bodnar
(1994)) report that neither U.S. multinationals, nor the largest U.S. exporters nor
U.S. manufacturing industries, at large, are significantly affected by contempora-
neous exchange rate movements. One possible explanation for these surprising
results is the fact that corporations make extensive use of foreign currency hedging
instruments that may have reduced the ability of these studies to identify a signifi-
cant contemporaneous correlation between stock returns and exchange-rate
fluctuations.® Other effects may also increase the identification problem. Bartov
and Bodnar (1994) attribute the failure of previous studies to detect the valuation
effects of exchange-rate movements to sample selection procedures and investors’
errors in modeling and estimating the relationship between contemporaneous
exchange-rate fluctuations and changes in firm performance.

Currency pricing tests (Jorion (1991)), using Chen, Roll and Ross’ (1986)
multifactor model, show that exchange rate risk is not priced in the stock
market. This evidence on the pricing of exchange rate risk for U.S. firms
seems to be in sharp contrast with the findings of recent studies that show
exchange rate risk being priced in the aggregate stock market level. These
findings may be due to the fact that such empirical tests rely on the maintained
assumption of a constant foreign exchange risk premium, despite the increasing
evidence that the foreign exchange market is characterized by nonzero condi-
tional risk premia.*> Doukas, Hall and Lang (1999), however, show that

2 An exception is Levi (1994).

3Smith and Stulz (1985) discuss why firms actively manage foreign currency risk. Allayannis
and Ofek (2001) report that the use of currency derivatives has significant risk-reduction effects
on the foreign currency exposure of U. S. corporations.

*See Fama (1984), Korajczyk (1985), and Giovannini and Jorion (1989) for evidence in support
of the view that the foreign exchange market is characterized by nonzero conditional risk
premia.

>More recent empirical studies (Allayannis and Weston (2001), Dominguez and Tesar (2001a,
2001b), and Williamson (2001)) document a significant relationship between exchange rate
changes and stock returns.
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currency risk is priced when asset pricing tests are designed to account for time-
varying risk premia in response to changes in macroeconomic conditions. A
limitation of their pricing testing procedure rests with the fact that second
moments are fully discounted. Consistent with the international capital asset
pricing model (ICAPM)®, Dumas and Solnik (1995), and DeSantis and Gerard
(1998) show that time-varying exchange rate risks are priced in international
asset markets.”® However, these conditional tests were conducted at the
national stock market level for Germany, Japan, the United Kingdom and the
United States. These diverse empirical findings raise the following question: why
is currency exposure found in the aggregate stock market returns but not in the
firm and industry returns?

There is a compelling need to examine corporate currency exposure and
whether currency risk is priced, under the assumption that the price of risk
varies over time, outside the U.S environment. There is an even greater need to
address these questions today because earlier studies have failed to jointly
examine the issues of corporate exposure to exchange-rate movements and the
pricing of exchange-rate risk in capital markets. In this study, we argue that the
foreign currency exposure of the firm must be verified in the context of capital
markets through conditional asset pricing tests that allow the currency risk
premium to vary over time. Hence, currency pricing tests represent an integral
element of our corporate currency exposure investigation.” Namely, this
approach is expected to enhance our understanding about the nature of
currency risk and its impact on firm value by the asset pricing restriction.

We argue that the use of a conditional testing framework similar to the
intertemporal asset pricing methodology used in aggregate stock market tests
for the pricing of exchange-rate risk, that allows risk premia to change through
time in response to predetermined information, should permit us to use the
appropriate measure of currency exposure and re-examine accurately the
relation between exchange-rate changes and equity value. Hence, the asset
pricing restriction is expected to improve the measurement of currency exposure.
Consistent with Dumas and Solnik (1995) and DeSantis and Gerard (1998),
our conditional tests rely on the assumption that the foreign exchange market is
characterized by nonzero time-varying risk premia. These tests, avoid the limita-
tions of previous studies that fail to account for investors’ changing currency
risk perceptions and information that is available to them at any given point in
time.'”

©See Solnik (1974), Sercu (1980), Stulz (1981), and Adler and Dumas (1983).

7Hamao (1998), however, shows that exchange rate risk is not recognized by investors in the
stock market of Japan over the 1975-1984 period.

8 The risk is measured by the covariance of each security with exchange rates.

?See also Doukas ez al. (1999) among others.

9The recent international finance literature, summarized by Giovannini and Jorion (1989),
suggests that unconditional expected returns from forward market speculation are generally
rather small.
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Prior research has focused mainly on studying the currency exposure of U.S.
firms and it is not clear how these empirical results relate to different countries.
Without testing the robustness of these findings outside the U.S. environment,
it is hard to determine whether these empirical regularities are merely a
spurious correlation that may not be confirmed in other countries. In addition,
the empirical design of previous studies may be subject to sample biases as they
have exclusively focused only on multinational or large exporting firms and
data snooping problems associated with the selection of firms that are included
in the CRSP and Compustat databases. Less is known about other markets
and especially the Japanese market. He and Ng (1998) examine the currency
exposures of a limited sample of Japanese firms, loosely defined as
multinationals, over a short time-horizon that spans the 1979-1993 period
only. Surprisingly, they report that currency exposure is predominantly
positive throughout the 1979-1993 period for about 25% of the firms in their
sample. Such uniform currency exposure could be linked to the selection
period. Further, it is rather difficult to infer about the currency exposure of
Japanese firms over a longer period and for firms with different foreign
involvement characteristics. The He and Ng (1998) study suffers from the
same data, empirical design, and testing limitations as most of its U.S.
predecessor studies do.

Unlike previous studies, in this paper we examine both the currency
exposure and pricing of currency risk for a large sample of Japanese
firms covering 25 Japanese industries based on two-digit standard-
industrial classification codes. Employing a sample of 1,079 Japanese
firms, this study is motivated by (i) the inconsistent results reported in
earlier studies based on U.S. firms; (ii) the need to examine the robustness
of previous findings across countries and especially for Japan, one of the
major exporting nations among industrialized countries; and (iii) the fact
that a sample of Japanese firms is expected to reduce the noise in the
analysis because Japanese firms are more likely to be susceptible to unex-
pected exchange-rate movements due to their heavy involvement in
international trade activities.''

However, our study faces several empirical challenges. First, unanticipated
exchange-rate changes may affect domestic firms that compete against
Japanese (foreign) importing (exporting) corporations. Also, some firms
may be influenced by unexpected exchange-rate movements because they
either import inputs of production or use domestically available inputs
whose prices are determined in international markets. Furthermore, domestic
firms can be affected by unexpected exchange-rate changes through changes
on aggregate demand and therefore their inclusion into the analysis permits

"' Bartov and Bodnar(1994) argue that failure of previous studies to control for firms’ linkages
to international conditions may have been the reason why they could not document a
significant relation between exchange rate changes and stock returns.
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us to examine whether they are indirectly exposed to exchange-rate move-
ments. For these reasons, the analysis of currency exposure effects and
pricing of currency risk for Japanese corporations and industries is overdue
given (i) Japan’s economic reliance on foreign markets; (ii) Japanese firms’
dependence on foreign inputs of production; and (iii) the recent evidence
that shows exchange-rate risk to be priced at the aggregate stock market
level in Japan.'?

In this paper, we examine the following four questions concerning the effects
of unexpected exchange rate movements: (i) Are Japanese multinational, high-
exporting, low-exporting and domestic (i.e., non-exporting) corporations
exposed to exchange-rate volatility?; (ii) Is the corporate exposure to exchange
rate movements uniform across firms and industries in Japan?; (iii) What are the
determinants of exchange rate exposure?; and (iv) Is currency risk priced in the
Japanese equity market?. We also address the issue of a contemporaneous versus
non-contemporaneous relation between unexpected exchange-rate changes and
firm value since Amihud (1994) and Bartov and Bodnar (1994) argue that
current stock price adjustments are influenced only by lagged exchange-rate
movements.

The rest of the paper is organized as follows. Section II defines exposure to
unanticipated exchange-rate movements and describes an intertemporal asset
pricing methodology to re-examine the relation between exchange-rate changes
and equity returns. Section III describes the data and discusses the results based
on conditional tests on the relationship between exchange rate exposure and
Japanese stock returns. The effects of non-contemporaneous exchange-rate
exposure are also examined. In Section IV, the sources of firm’s exposure to
exchange rate changes are analyzed. Section V provides the unconditional and
conditional pricing of currency risk tests and reports the results. Section VI
contains some concluding remarks.

II. EXCHANGE-RATE EXPOSURES OF JAPANESE FIRMS AND
INDUSTRIES

ForEIGN CURRENCY ExPoSURE EFFECTS

Foreign exchange exposure has been defined (Dumas (1978) and Adler and
Dumas (1980, 1984)) as the sensitivity of the market value of the firm to
unanticipated exchange rate movements. Therefore, exchange-rate effects are
dependent upon the firm’s (i) foreign exposure (i.e., determined by its operating

2Hamao (1988) and Brown and Otsuki (1990) find mixed results with respect to the pricing of
the exchange risk factor in Japan using different testing procedures and sample periods. Bodnar
and Gentry (1993), using industry portfolios for the United States, Japan and Canada find
exchange risk exposure to be positive (negative) for exporting (importing) industries.
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revenue, cost exposure and its operating cash flow margin)'®, and (ii) use of foreign
currency hedging instruments. Dumas (1978) also argues that currency exposure
contains an “operational” element that accounts for the firm’s responsiveness to
exchange-rate movements that may lessen the exchange-rate effect on the firm’s
market value. For instance, multinational corporations (MNCs) with the ability to
shift production from one country to another to protect themselves from the unex-
pected fluctuations of the exchange rates would tend to reduce the adverse valuation
effects of their currency exposures. In general, it is expected that firms with relatively
large percentage of foreign revenues or costs are more likely to be exposed to
exchange-rate movements than firms with smaller involvement in foreign opera-
tions or trade and therefore these firms would tend to use more foreign currency
hedging instruments as has been documented in recent studies (see, for instance,
Bodnar, Hayt, and Marston (1996), and Allayannis and Ofek (2001))

Since currency exposure measures the firm’s net exchange-rate exposure (i.e., firm’s
financial and operational post-hedging exchange-rate sensitivity), firms with low
foreign international involvement are more likely to have low foreign currency
exposure and consequently be less affected by exchange-rate changes. Especially, if
they adjust their balance sheet exposures by means of various currency hedging
instruments. Such hedging transactions, if known to market participants, will tend
to lessen the relation between stock prices and unexpected exchange-rate movements.
Domestic firms may also be affected by unexpected exchange-rate changes through
changes on aggregate demand or on the cost of imported inputs; domestic firms that
compete against importing firms will also be exposed to exchange-rate movements. In
the context of Japan, however, the presence of restrictions on foreign imports, often

13 A reduced form of equation (3) that isolates the exchange-rate effect from the non-exchange-
rate effects can be written as

AV AS
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where AV/V is the change in the value of the firm, 3, is the exposure coefficient and the AS/S is
the unanticipated exchange-rate change. The exposure coefficient can be expressed as

61 = Br(R/OCF) — ic(C/OCF) @)
or
81 = Br(R/OCF) — fc (R/OCF — 1) 3)

since the firm’s base currency operating cash flows (OCF) is equal to the difference between the
firm’s base currency operating revenues (R) and its base currency operating costs (C), equation
(1) can be written as

AV/V = [B(R/OCF) — Bc(R/OCF — 1)JAS/S ()

where (g is the operating revenue exposure, (¢ is the operating cost exposure and the term R/
OCEF is the inverse of the firm’s cash flow margin. From equation (4) it is clear that the higher
the firm’s international involvement the higher its currency exposure for a given exchange-rate.
Apparently, equation (4) also shows that exchange-rate risk is dependent on exposure and
exchange-rate volatility.
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reported in the financial press (see, for example, Business Week, July 28, 1997), will
tend to reduce domestic firms’ exposure. This might explain why domestic firms are
less likely to hedge their foreign currency risk than export-oriented firms. However,
the use of currency hedging derivatives will depend upon managers’ familiarity with
derivative products and the existence of substantial fixed costs required to develop
and manage a currency risk hedging program. We expect that these two additional
factors will make the use of a currency hedging program less attractive to smaller firms
and firms with lower foreign currency exposures.

Clearly, the valuation effects of the appreciation and depreciation of the yen against
the dollar or other currencies are likely to be asymmetrical and non-uniform across
firms due to differences in real operating structures, use of hedging instruments,
methods of financing, and foreign economic linkages. Furthermore, a firm’s foreign
currency exposure is likely to change over time and consequently difficult to detect
over short-horizon intervals. Hence, the weak relation between contemporaneous
changes in exchange rates and firm value recorded in previous studies could be
attributed to their focus on U.S. multinationals and the largest U.S. exporting firms
that are likely to make extensive use of foreign currency hedging instruments,
consequently difficult to identify their foreign currency exposure. It is interesting to
note that prior research has mainly focused on the early years of the floating
exchange-rate regime. Therefore, the relation between firm value and the changes in
the dollar before 1973 and a few years after may have been difficult to characterize
which may be the reason for the limited success of previous studies in identifying a
significant correlation between simultaneous stock returns and dollar fluctuations.

Unlike previous studies, we consider not only multinational and high export-
ing firms in our analysis but also firms with different degrees of linkages to the
international environment, such as low-exporting and domestic firms. Using a
diverse sample of firms allows us to compare our findings to the U.S. results and
examine whether corporate currency exposure is associated with the inter-
national trade characteristics of the firm. In addition, the use of a long sample
period should reduce the difficulty of economic agents to assess the valuation
effects of unanticipated exchange-rate changes and examine whether foreign
currency exposure varies over time. Finally, the use of econometric tests that
(1) do account for the endogenous nature of exchange rates and stock market
returns, and (ii) rely on the assumption of a time-varying currency risk premium
may shed additional light why previous research has failed to detect evidence in
support of exchange-rate exposure.

ForeioN CURRENCY ExPOSURE TESTS: A CONDITIONAL FRAMEWORK

Exchange-rate exposure refers to the sensitivity of a firm’s market value to
unanticipated exchange-rate movements. Consequently, economic exposure to
exchange-rate movements is estimated by the regression coefficient describing
the systematic relation between the market value of the firm and the unexpected
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exchange-rate change accounting for market movements (Adler and Dumas
(1980, 1984)). However, the association between endogenous variables, such as
stock market returns and exchange rates may just reveal the simultaneous
influence of monetary factors or exogenous shocks on exchange rates and
stock returns. That is, if exchange rates and stock returns are generated by a
set of common macroeconomic factors, stock prices should be responsive
to unanticipated exchange-rate changes, after controlling for the influence of
common macroeconomic factors. The common macroeconomic factors reflect
the persistent impact of business conditions on the foreign exchange and stock
markets. To the extent that economic agents form expectations about exchange-
rate and stock market movements based on information that is available to
them at the beginning of each period, exchange rates will adjust in response to
changing economic conditions and their changing currency risk perceptions.
This implies that exchange rate and stock market changes must be expressed
as functions of a set of macroeconomic variables that determine the way
expected exchange-rates and market returns vary systematically through time.
As a result, currency exposure tests should rely on unexpected currency and
market movements that are orthogonal to each other and to investors’ condi-
tioning information in any given interval of time.

Orthogonalization between the foreign exchange market and the stock market
is achieved through the estimation of the residual market factor that is not
explained by the set of predetermined macro variables, including the unexpected
exchange rate change (Brown and Otsuki (1993, 1994)). This is also motivated
by the widely-held view that foreign exchange market movements are more
likely to influence the stock market, rather than being influenced by stock
market changes. Investors’ ex ante conditioning information can be expressed
in terms of instrumental variables. Therefore, the unexpected components of the
exchange-rate and market changes are obtained from the following regressions'

7 2
Ry = o+ s Vi1 + Y Bis i1 + & (1)
=1 i=1
7 2
Rmt = ¢0m + Z ¢jm Ile—l + Z ﬁim l{it—l + ﬂsm ést—l + Emt (2)
j=1 i=1

where Ry, is the rate of change in the Japanese yen/U.S. dollar exchange
rate (BXR) or the rate of change in the trade-weighted exchange rate
(TWXR), ¢; s are the slope coefficients of the lagged instrumental variables
(IVj): IP, industrial production; UI, unexpected inflation; UTS, term structure

“Mark (1995) has shown that exchange rates are predictable by macroeconomic factors
over the long horizon. Hence, our measure of exchange-rate changes is conditioned on
predetermined information that is allowed to influence change rates.
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spread between Japanese long-term and short-term government bond rates;
MS, monthly money supply changes; UJS, the US-Japan short-term bill
rates spread; XM, trade balance; and the dependent variable, Ry_; in (1)
and Ry, in (2), respectively. R;_; represents the Fama and French
(1996) financial variables: value minus growth and small minus large return
variables, R, is the market rate of return, B;,’s measure the sensitivities
to the financial factors, and e is the residual Japanese currency return, and
¢, are the random error terms.

Since the empirical literature does not specify the choice of instrumental
variables, in any empirical work of this kind, the choice of which variables to
include is bound to be somewhat arbitrary. Our choice of instrumental variables
was guided by the variables used in previous studies (see, for example, Hamao
(1988), and Brown and Otsuki (1993) who find evidence that the macroeco-
nomic variables identified by Chen, Roll and Ross (1986) for the United States
have some validity in Japan).

Unlike others’ treatment of exchange rate and market movements, our
specification implies that agents form expectations about exchange-rate and
stock market movements and therefore they are not entirely unanticipated.'
Hence, the residual components of equation (1) and (2) are used in estimating
the currency exposure coefficient, accounting for market movements, of
Japanese firms from the time series regression

7
Ry = Boi + B1i ést + B Eme + Z Pip IVj + €yt (3)
=1

where R;; is the rate of return on the ith firm’s (portfolio’s) common stock, &g
and e, are the residual (unexpected) currency and market returns, respectively,
obtained from regressions (1) and (2). The use of the residual currency factor in
our analysis is also motivated by Mark’s (1995) recent evidence which shows
that exchange rates are predictable by such macroeconomic factors over the long
horizon. Our exchange-rate exposure tests, at the firm and industry level, are in
line with the recent conditional framework used in aggregate stock market tests
for the pricing of exchange-rate risk (see Dumas and Solnik (1995) and DeSantis
and Gerard (1998)) in the sense that the residual exchange-rate variable
accounts for the impact of changing business conditions and investors’ changing
perceptions about exchange-rate risk over time.

While we control for market movements, another specification advantage of
our currency exposure regression (3) is that the market rate of return is treated
as an exogenous variable. The use of the residual market factor, then, avoids any
bias due to factor correlations and maintains the validity of conventional
statistical inference procedures. This may be another reason why previous

'3 Jorion (1990), for instance, uses exchange rate and market returns by implicitly assuming that
both changes in stock prices and exchange rates are fully unanticipated.



300 John A. Doukas et al.

studies have failed to document exchange-rate exposure for U.S. firms. However,
the use of the orthogonalized market factor in (3) tends to reduce the standard
error of the coefficient of the residual market factor while increasing that of the
exchange rate coefficient (Murphy and Topel (1985)). Hence, evidence of foreign
currency exposure would imply that the firm’s actual exchange-rate exposure is
higher than its estimated exposure. It must be noted here that an alternative
specification of regression (3) could include R, as an independent variable to
account for any possible omitted information that may be ignored in its current
version. However, empirical results by including the R, variable in regression (3),
not reported here, do not differ significantly from the reported results.

The sensitivity of stock returns to unanticipated exchange-rate movements
is measured by the coefficient ;. If there is no systematic relationship
between unanticipated exchange-rate changes and stock returns, the null hypothesis
that we test is that the regression coefficient, 3; in (3) receives a zero value. Because
firms with higher international involvement are likely to have greater net operating
cash flow exposure, it is also hypothesized that they are likely to have greater
currency exposure. We estimate equation (3) to investigate whether exchange-rate
fluctuations do influence stock returns, using the generalized method of moments
(GMM) of Hansen (1982) and the variance-covariance matrix of estimates,
computed as suggested by White (1980).

NoN-CoNTEMPORANEOUS FOREIGN CURRENCY ExPOSURE TESTS

Previous research (Amihud (1994) and Bartov and Bodnar (1994)) provides
evidence consistent with the view that investors require time to assess
the complex relationship between exchange-rate changes and firm value.
The validity of the lagged-response hypothesis is tested using the following
regression

n 7
Ry = Boi + Z Bijést—j + Bai éme + Z Pip IV + 1y 4)
j=0 i=1

The proponents of lagged-response hypothesis imply that the limited success
of previous currency exposure is attributed to investors’ systematic errors in
the estimation of the relation between exchange-rate movements and stock
returns. It is argued that this mispricing is related to the short history of
floating exchange rates, the lack of transparency in financial reporting, and
the time required by investors to analyze the complex relationship between
exchange-rate movements and firm performance. If investors, then, have
difficulty characterizing the relation between firm value and yen fluctuations,
current stock price adjustments should be influenced by lagged yen movements.
To control for investors’ unfamiliarity with the functioning of the early period
of the floating exchange-rate system and the influence of several official
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exchange-rate interventions culminating with the exchange-rate arrangements of
the Plaza Accord, our analysis is conducted during the pre- and post-1985
period starting January 1975.

III. EMPIRICAL RESULTS
DATA DESCRIPTION

We use monthly stock returns (inclusive of dividends) for 1,079 Japanese firms
traded on the Tokyo Stock Exchange over the 1975-1995 period. Returns data
were obtained from Worldscope (1996), Datastream, and the Pacific Basin
Capital Markets (PACAP) Database.'® Worldscope is also used to determine
the firm’s primary industry code, market value, and percent of foreign to total
sales. The sample is divided into four groups based first on the multinational
status of the firm and then on size of its foreign sales. Initially, the Directory of
Multinationals (Stopford, 1992) is used to identify the multinational status of
firms in the sample. Following this Directory, firms are classified as multi-
nationals (MNCs) when they meet the following criteria: (i) firms must have a
minimum of 25% of the voting equity of manufacturing or mining companies in
at least three foreign countries; (ii) firms must have a minimum of 5% of
consolidated sales or assets attributable to foreign investments; and (iii) firms
must have a minimum of yen 7.8 billion in sales generated by foreign production
operations. Based on these criteria sixty-two (62) firms from the original sample
were classified as MNCs with complete stock return and dividend information.!”

We sort the remaining non-MNC firms into three samples according to their
foreign to total sales ratios. The second sample consists of 260 firms with
reported foreign sales to total sales in excess of 20% (i.e., high-exporting
firms).'"® The third sample is composed of 281 firms with reported foreign to
total sales in excess of 0%, but less than 20% (i.e., low-exporting firms). The last
sample consists of 476 domestic firms that report no foreign sales. The use of
pure domestic firms in the analysis permits us to examine whether such firms are
indirectly exposed to unexpected exchange rate volatility (i.e., through changes
on aggregate demand, or on the cost of imported inputs or competition by
importing firms). Furthermore, the inclusion of firms with no direct linkages to
international conditions (i.e., non-exporting firms) is motivated by the argument
(Bartov and Bodnar (1994)) that the failure of previous studies to find signifi-
cant exchange-rate exposures is due to their poor sample selection procedures

1Worldscope is a database distributed by Compaq Disclosure and is updated annually.
Datastream is an on-line database distributed by Datastream International and is updated
daily. The PACAP Database is distributed by the University of Rhode Island.

" This classification is unlikely to bias the as the number of multinational firms has not
changed dramatically over the sample period.

'8 Jorion (1990) and Amihud (1994) consider only U.S. multinational firms with reported
foreign operations and large U.S. exporting firms, respectively.
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employed. The non-exporting type of firm, then, allows us to test this hypo-
thesis. This selection procedure, undoubtedly, yields a sample of firms that
(i) contains firms that are not uniformly involved in the international environ-
ment, and (ii) are unlikely to hedge their foreign currency exposures homo-
geneously.

A broad cross-section of industries is represented in the sample as the 1,079
firms span twenty-five different two-digit SIC industries. To group the 1,079
firms into 25 industry portfolios, we use the two-digit SIC code. This industry
classification permits to examine whether the exchange-rate exposure patterns
are industry-specific and compare our results to previous studies (Jorion (1990)
and Bodnar, and Gentry (1993)).

The Fama and French (1996) financial variables, defined as the monthly
return spread between a portfolio of Japanese value stocks (i.e., high book-to-
market) and a portfolio of Japanese growth stocks (i.e., low book-to-market),
and the monthly return spread between a portfolio of Japanese small-capitalization
stocks and a portfolio of Japanese large-capitalization stocks were obtained from
Independence International Advisors Inc. (ITA). ITA creates value and growth
indexes for a number of markets, ranking stocks by their book-to-market ratio.
ITA selects the highest book-to-price stocks one-by-one from the top of the list of
stocks tracked in each country including Japan until half of the capitalization of
each market has been accumulated. These stocks, then, become the constituents
of the value index and the remaining stocks become the growth index. This implies
that when the performance of value and growth index series is compared, the two
investment strategies have equal liquidity characteristics and therefore are equally
viable for large institutional investors. The division is performed every January,
based on data available at year-end. Each index is estimated based on the
companies that are in the Morgan Stanley comprehensive data base, as of the
rebalance date. The monthly return for each index (value or growth) is computed
by taking a weighted average of total returns (price change plus dividends) on the
underlying stocks, using outstanding total market capitalization (price per share
times number of shares) as weights. Large-capitalization and small-capitalization
return series are created in a similar fashion. However, stocks are ranked by their
capitalization and the market is split 70/30. The large-capitalization index encom-
passes 70% of the total market capitalization while the small-capitalization index
covers the bottom 30%. These index series are market-capitalization weighted. The
procedure used by IIA in creating these indexes is similar to the one used by
Lakonishok, Shleifer and Vishny (1994), and Fama and French (1996).

End-of-month exchange rate for the Japanese yen against the U.S. dollar
(bilateral exchange rate-BXR) and a real, moving, trade-weighted exchange
rate (multilateral exchange rate-TWXR) published by the Bank of England
are obtained from Datastream. This latter exchange-rate index is measured
in yen per unit of foreign currencies (seventeen) in period t. The method
of estimation and relative weights used are similar to those the International
Monetary Fund (IMF) uses to estimate its Multilateral Exchange Rate
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Model (MERM) exchange-rate index. An increase in the index represents
a depreciation of the Japanese yen. The data for the macroeconomic (instru-
mental) variables are obtained from the International Financial Statistics (IFS).
The instrumental variables are: IP, the Industrial Production growth series,
constructed as the logarithm of price relatives of the seasonally adjusted index
of industrial production reported by the IMF; UI, the Unexpected Inflation
series, estimated by subtracting the expected inflation at month t—1 from the
realized inflation (CPI) rate during month t; UTS, the Term Structure series,
constructed from the difference between Japanese long-term government bond
series and short-term bonds; MS, the Money Supply series, is the monthly
change in the Japanese money supply; UJS, the U.S.-Japan Interest Rate
Spread, is the monthly return difference between U.S. and Japanese short-
term bill rates; and XM, the Trade Balance series, is the monthly logarithmic
difference between exports and imports.19 The market rate of return, R, is the
value-weighted index of all firms included in the Nikkei 225 index.

FirM-SpECIFIC EXCHANGE-RATE EXPOSURE EFFECTS

We estimate regression (3) using bilateral and trade-weighted exchange-rate
changes. Table I presents the average exposure coefficients for the 1,079
Japanese companies classified into four different groups based on their involve-
ment in international operations and trade activities. Panel A reports
results from estimating equations (1) and (2). The results show that the
U.S.-Japanese interest rate spread is the only variable that has a significant
coefficient. Generally, these results are somewhat different from those reported
by Hamao (1998) over the period of January 1975 to December 1984, and
Brown and Otsuki (1993) for the period March 1981 through the end of June
1992 in that they find no significant individual coefficients. This difference may
be attributed to the inclusion of the Fama-French variables in our tests,
although their individual significance is low. The hypothesis that all coefficients
are jointly zero is marginally rejected, at the 18% level of significance, indicating
that exchange-rate movements are determined by economic fundamentals. This
is an interesting result because it suggests that short-horizon exchange-rates
changes are not fully dominated by noise as it is generally believed. Consistent
with the findings of Mark (1995), the evidence supports the view that long-
horizon changes in exchange rates contain an economically significant com-
ponent. However, it is evident from the low R-squared values (.1141 and .1052
for the bilateral and multilateral exchange-rate regressions, respectively) that
only a very small fraction of exchange-rate movements is predictable during the
short-horizon. It is noteworthy, that the overall fit of these regressions, as meas-
ured by the R-squared, is greater than the finess of those reported by Dumas and

19 The expected rate of inflation is estimated as in Chen, Roll and Ross (1986).
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Solnik (1999), attesting to the quality of the instruments used in this study. This
suggests that the bulk of actual exchange-rate movements is driven by unantici-
pated exchange-rate changes. This further implies that unanticipated exchange-rate
changes (i.e., residuals) should have the same sign as actual exchange-rate changes.
The results show that the average sign of the exchange-rate residuals is similar with the
sign of actual exchange-rate changes over the two sub-periods examined. For the first
period (January1975-September1985) 84% of the residuals are negative while for the
second period (October1985-December1995) 92% of the residuals are positive and
consistent with the direction in actual exchange-rate changes.

The residuals from these regressions represent the unexpected exchange rate (g4)
and market (¢,,,¢) changes used in estimating regression (3) which defines our currency
exposure analysis. These results, as shown in Panel B, suggest that there is significant
correlation between the change in the yen and the performance of Japanese firms.
These findings hold for both bilateral and multilateral exchange rates. The evidence
indicates that Japanese firms are sensitive to exchange rate changes and, as shown by
the chi-square values, the hypothesis that exchange-rate exposure is zero is rejected.
More specifically, exchange-rate exposure is found to vary across time and type of
firm. During the January 1975 — September 1985 period, Japanese firms’ exposure is
mostly negative (19% of all firms have significant negative exposure at the 10% level).
The exposure effect is found to be positive during the post-September 1985 period
which coincides with the Plaza Accord when the Group of Ten industrialized
countries agreed to cooperate in an effort to bring down the real value of the U.S.
dollar against major currencies, including the yen.

The sharp appreciation of the yen against the dollar (i.e., from 200 yen per dollar to
105 yen per dollar) and other major currencies during the October 1985 — December
1995 period appears to have been especially harmful for MNCs and high-exporting
firms. MNCs’ exposure, while negative, was insignificant during the first period,
implying that exchange-rate gyrations did not have a sharp valuation effect. MNCs,
however, have the largest number of positive significant exposure over the second
period that is characterized by the dramatic appreciation of the yen (32% and 40% at
the 5% and the 10% level of significance, respectively). This result suggests that the
strong-yen had an adverse impact on MNCs’ stock return performance. Similarly,
high-exporting firms had the second largest significant positive exposure (22% and
33% at the 5% and 10% level of significance, respectively) among all four samples. As
expected, low-exporting and domestic firms have much lower exchange-rate exposure
than the other two types of firms.

Further, it is interesting to note that the currency exposure of exporting firms
is predominately negative over the pre-Plaza Accord period. This result suggests
that the market value of exporting firms was inversely related to the yen’s
fluctuations throughout this period. This could be attributed to the negative
(positive) influence a depreciating (appreciating) yen has on exporting firms’
operating cost exposure as they heavily rely on imported inputs of production
(O’Brien (1994)). MNCs’ market values, however, were not affected by the yen’s
gyrations during the first period as much as the exporting firms probably
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because of production and marketing efficiencies which would tend to reduce
their operating cost exposure. It should be noted that exporting firms are not
uniformly affected by the yen fluctuations over the 1975-1985 period. For
instance, 8% of the 260 high-exporting firms had a significant positive expo-
sure in response to the yen/dollar exchange-rate movements and 8% in
response to the trade-weighted exchange rate movements at the 10% level of
significance, respectively. Similarly, 7% of the 281 low-exporting firms
registered a significant positive currency exposure with respect to the yen/
dollar exchange-rate changes and 8% with respect to the trade-weighted
exchange-rate changes at the 10% level of significance, respectively. This
evidence implies that when the operating revenue exposure exceeds the operat-
ing cost exposure, a depreciating yen tends to exert a positive impact on the
market value of exporting firms. That is, exporting firms that are more
dependent on imported inputs of production are likely to be the most adversely
affected by the yen’s depreciation.

Domestic firms (i.e., firms with zero foreign sales to total sales) seem to be
more sensitive to the yen’s movements during the pre-Plaza Accord period. As
expected, the negative exposure of domestic firms suggests that the yen’s
depreciation makes domestic firms vulnerable probably because of their depend-
ence on foreign inputs of production. However, the exposure coefficient of
domestic firms appears to be smaller and less statistically significant compared
to low-exporting firms. This indicates that their production cost structure is
different and less sensitive to exchange rate movements than that of low-exporting
firms. As expected, the positive exposure of domestic firms, even though
statistically insignificant during the post-Plaza Accord period, implies that the
yen’s sharp appreciation had a small negative valuation effect, most likely, due
to the competition that domestic firms face from Japanese importing firms. The
fact that domestic firms experienced such a mild adverse exposure effect may be
attributed to the existence of trade barriers that prohibit the inflow of foreign
products into the Japanese market (see, for example, Business Week (July 28,
1997)). The negative exposure of domestic firms, however, appears to be highest
when it is measured against the yen/dollar exchange rate movements. This
implies that a depreciation of the yen against the dollar has a significant adverse
valuation impact on 9% to 16% of the 476 domestic firms possibly due to their
reliance on dollar denominated inputs of production or use of domestically
available inputs whose prices are determined in international markets. Panel B
also shows that the sign of exposure is essentially the same for both exchange
rates (BXR, TWXR) used in our analysis. Panels D1 and D2, show that these
exposure results are robust across the pre and post-Plaza Accord sub-periods.
The percentage of positive exposure coefficients has increased over time for
MNCs and high-exporting firms by 34% and 25%, at the 10% level of
significance, respectively. The implication of this result is that these two
types of firms have felt the most adverse valuation effects from the appreci-
ation of the yen.
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This evidence is in sharp contrast with the existing empirical literature which
documents a weak relationship between contemporaneous exchange rate changes
and the market value of 287 U.S. MNCs (Jorion (1990)) and 32 U.S. large export-
oriented (Amihud (1994)) firms over the 1979-83 and 197988 periods, respectively.
Bartov and Bodnar (1994) also report a non-reliable relation between unexpected
exchange rate changes and abnormal returns for 208 firms with foreign operations.

TiME-VARYING EXCHANGE RATE EXPOSURES

Our analysis based on model (3), specifies constant exposure of stock returns to
currency exposure. Because the currency risk exposure of Japanese firms may be
time varying, we conduct two tests to determine whether the assumption of
constant currency risk exposure is appropriate.

Following Ferson’s (1990) goodness-of-fit test of the assumption of constant
betas, the following system of equations is estimated using the Generalized
Method of Moments.

Vig, el = @ IV + ¢ 41, (3a)

Wit 1 =fin o1 Rig g —ij‘L, H»]&j‘t (3b)

The first equation estimates surprises, f; in economic factors by regressing raw
changes in economic factors, yj, on IV, the lagged information variables including
the relative size and financial factors, R;(_;, and a constant. The &; represents a
vector of parameters. In equation (3b), the first term represents the conditional
covariance between the stock return and the jth risk factor. The expected value of
the second term represents the conditional variance of the risk factor times a
constant. If the true risk exposure is non-time varying, the two terms must be
equal. When multiplied by the number of observations, the objective function of
GMM testing procedure yields a test statistic that is asymptotically chi-squared with
degrees of freedom equal to the number of orthogonality conditions minus the
number of parameters. If the constant beta assumption holds, the statistic is not
significantly different from zero. In the second test, the constant risk exposure, dj, is
replaced with a linear function which allows the risk exposure to depend on the
lagged information variables. We report a test on the restriction that currency and
market risks are constant in Japan, 6;; = 6;»=0.

Panel E of Table I presents the results. Panel E1 presents the results of goodness-
of-fit test. The system of equations is estimated separately for each group of firms
and risk exposure. The first row stacks equations across groups of firms (portfolios).
The results show that the assumption of constant risk exposure cannot be rejected.
Only one portfolio rejects a constant exchange-rate risk beta at the 5% level. Most of
the other goodness-of-fit statistics cannot reject the constant exposure assumption.

Panel E2 reports the tests of the significance of coefficients allowing time
variation in betas. Time variation in exchange rate beta appears significant for
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the MNCs and high exporting firms while time variation in stock market beta is
significant for two out of five portfolios. In brief, the goodness-of-fit tests indicate
that the constant beta assumption holds. Consistent with the evidence reported for
other developed countries, the tests for time-varying betas show only a few cases
were the time-varying specification may be required. The time-varying exposure
assumption might be of greater importance in emerging markets given the rapid
changes they go through. Bailey and Chung (1995), however, fail to find evidence
in support of the view that exposure may be time varying even in the context of an
emerging market environment. However, the time-varying exposure assumption is
relaxed later.

INDUSTRY-SPECIFIC EXCHANGE RATE EXPOSURE EFFECTS

At the industry-level, Bodnar and Gentry (1993) find 23% of the 39 industries
analyzed with significant exchange rate exposure coefficients over the 1983-88
period. Their analysis, however, is based on aggregate industry portfolios that does
not take into account the nature and characteristics of constituent firms in each
industry. Unlike previous studies, we examine the exchange-rate exposure effects of
Japanese industries by distinguishing constituent firms in each industry based on
their foreign operations and international trade activities. This procedure resulted
into 25 industries based on two-digit SIC codes. Firms within each industry are
classified into one of the four types of firms (i.e., MNCs, High-exporting, Low-
exporting and Domestic firms).

Table II reports the market-adjusted currency coefficients over the pre and post-
Plaza Accord periods. Across industries, the currency exposure coefficients appear to
be very different. MNCs and high-exporting firms, consistent with our previous
results, seem to have the highest incidence of currency exposure during the post-
Plaza Accord period. In addition, their sign of exposure is positive indicating that
MNC:s and high-exporting firms have been adversely affected by the sharp apprecia-
tion of the yen against the dollar and other major currencies during the post-Plaza
Accord period. It is interesting to note that two thirds of the MINCs in our sample
belong to the industries (i.e., industrial machinery (14), electronics (12), transport-
ation equipment (10), instruments (5), and miscellaneous manufacturing (4)) with the
most significant positive exposure coefficients. As expected, low-exporting and non-
exporting industries show low exposure in response to unexpected yen movements.
As shown earlier, firms from non-exporting industries exhibit a negative exposure.
Since these industries tend to rely on imported factor inputs or domestically available
factor inputs whose prices are determined in the context of international markets
(see, for example, Business Week (November 11,1996)) tend to be adversely affected
from the yen’s depreciation. The trade-weighted exposure effects appear essentially
similar to the yen/dollar exposure effects. Overall, the evidence corroborates our
previous findings that Japanese firms are sensitive to exchange rate fluctuations with
MNCs and high-exporting firms exhibiting pronounced and mostly positive
exchange-rate exposure during the post-Plaza Accord period that coincided with
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the yen’s appreciation.These results do not conform with those reported by Bodnar
and Gentry (1993) who identify five of the twenty Japanese industry portfolio
returns, exclusive of dividends, with significant currency exposure. The chi-square
values clearly reject the hypothesis of equal exposure across industries.

NoN-CONTEMPORANEOUS EXCHANGE RATE EXPOSURE

While our analysis reveals a significant association between contemporaneous
exchange rate changes and Japanese stock returns, previous studies (Amihud
(1994), and Bartov and Bodnar (1994)) document a relation only between lagged
changes in the dollar and the value of U.S. firms. Amihud (1994) argues that
cash flows are not immediately affected by exchange rate changes and firms’
financial statements information reaches the market with a time lag. Bartov and
Bodnar (1994) attribute stock returns’ lagged response to exchange rate changes
to investors’ systematic errors in determining the impact of exchange-rate move-
ments on firm performance because of the complex set of issues involved in
characterizing the linkage between firm value and exchange rate fluctuations.
We test the lagged-response hypothesis in a single regression of stock returns
against market-adjusted current and lagged exchange-rate changes.

Rii = Boi + Bii €st + Pai Esi—1 + B3i €mt + Tt (5)

The lagged-response hypothesis is tested using a modified version of equation
(4)equation (4).%° If investors systematically misprice the relation between firm
value and exchange-rate changes because of the complex issues associated with
the full-characterization of this relationship, the parameter (3,; which measures
the effect of lagged exchange rate changes on current stock returns is expected to
be statistically significant at conventional levels. If the relation between firm
value and changes in the foreign value of the yen is not difficult to characterize
by investors, a weak relation between stock returns and lagged exchange rate
changes should emerge.?’

Table III reports current and lagged exposure coefficients for the entire
sample and the four types of firms. The lagged exposure coefficients are not
significant at any conventional level, while the magnitude and significance of the
coefficients of the contemporaneous exchange rate variable remain unchanged.
In addition, we report chi-square statistics that test the hypothesis that the
lagged exposure coefficients are jointly zero. The low values for the chi-square
test statistic indicate that the null hypothesis cannot be rejected at the 5% level
of significance. The results are robust across the different types of firms and
across the trade-weighted exchange rate variable. In comparison to the results
reported in Panel C of Table I, the percentage of significant coefficients on the

20 Instrumental variables are also included in the estimation of (5).
2! Consistent with the contemporaneous tests, the lagged response hypothesis tests account for
the influence of the instrumental variables as well.
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lagged exchange-rate variable is extremely low regardless of the exchange-rate risk
measure used (not reported here). This evidence suggests that lagged exchange rate
changes have no significant power in explaining Japanese stock price changes.
Hence, this is inconsistent with the view that investors have difficulty in character-
izing the complex relation between currency changes and firm value.

The lack of evidence in support of the lagged-response hypothesis in Japan
could be attributed to both the different methodology used and the nature of
our data set in comparison to other studies. However, since our sample includes
firms with different foreign involvement, it is reasonable to assume that the
lagged response of stock returns to exchange rate changes is more likely to be
detected in low exporting and domestic firms than high exporting and multi-
national firms. Because the latter group of firms in our sample is more compar-
able to the samples used in previous studies, we conclude that the limited success
of these studies to identify a significant relation between changes in exchange
rates and contemporaneous stock returns is more likely to be associated with
their methodology rather than the nature of data used. As in Amihud (1994), we
have also included lags up to the sixth order for the exchange rate variable
including the instrumental variables. Consistent with our results listed in Table
III, these results, not reported here, did not produce any reliable evidence in
support of the lagged exchange-rate effects on corporate value.”? Overall, these
findings are inconsistent with the view that the effects of exchange rate change
on future cash flows of the firm are difficult for investors to ascertain.

In view of the lack of evidence of lagged exposure effects at the firm level, we
re-examined the lagged-response hypothesis at the industry-level. The evidence,
not reported here, rejects the hypothesis that lagged changes in the yen are
associated with Japanese industry stock returns. This is also confirmed by the
chi-square test results which fail to reject the hypothesis that the lagged exposure
coefficients are all equal to zero at conventional levels of significance. Hence,
this evidence is also inconsistent with earlier findings based on U.S. data that
support the mispricing of contemporaneous exchange rate effects on stock
returns. Additionally, to confirm the robustness of these results the analysis is
repeated with the inclusion of lags up to the sixth order for the exchange rate
variable. In line with our firm level analysis, these results, not reported here,
failed to produce any evidence of lagged exchange-rate effects.”

IV. SOURCES OF EXCHANGE RATE EXPOSURE

The preceding results suggest that Japanese firms, including those with no
foreign operations, are sensitive to unanticipated exchange-rate changes.

22 Jorion (1990) and Amihud (1994) consider only U.S. multinational firms with reported
foreign operations and large U.S. exporting firms, respectively.

2 These results, not reported due to space limitations, are available from the authors upon
request.
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However, the cross-sectional variations in exposure coefficients are quite distinct
across firms and that calls for an examination of the sources of exchange rate
exposure of Japanese firms. The next issue we examine is whether a firm’s
foreign exchange-rate exposure is related to its degree of involvement in inter-
national trade activities. We also investigate the impact of currency hedging on
the firm’s exposure. We test these hypotheses by estimating the following

n
Bii =Yoi+ Y _ % Fii+ vy (6)

=1
cross-sectional regression where f3;; is the estimated exposure beta obtained from
equation (3) and Fj; is the firm’s ratio of foreign sales to total sales, the year-end
stock price by the number of outstanding shares of common stock (i.e., the
market capitalization of the firm), the debt to asset ratio of the firm, and the
firm’s return on assets. Alternatively, we use the absolute exposure beta in

estimating (6) to account for beta differences across firms.>*

Consistent with Shapiro (1975), Levi (1983) and Jorion (1990), we expect
that the firm’s currency exposure should be positively related to the ratio of
foreign sales to total sales. In general, the use of foreign currency hedging
should lessen a firm’s foreign exchange rate exposure. In a recent survey
conducted by the Treasury Management Association (TMA) and two other
surveys by the Weiss Center for International Financial Research of the
Wharton School, it was found that the use of financial derivatives for hedging
currency risk increases with the size of the firm (Phillips (1995), Bodnar, Hayt,
Marston and Smithson (1995), and Bodnar, Hayt, Marston (1996)). Because
there is no available information on the hedging activities of Japanese firms,
we cannot directly analyze the relationship between the firm’s use of currency
hedging instruments and its exchange-rate exposure. Following, however, the
recent U.S. survey-based findings on the use of currency hedging instruments,
Japanese firms’ use of foreign currency hedging is proxied by the firm’s size.
Consistent with the evidence of U.S. firms’ hedging activities, our hypothesis
suggests that larger firms are more likely to be exposed to exchange-rate
movements than firms with smaller involvement in international transactions.
Hence, we expect that larger firms would make greater use of foreign currency
derivatives and therefore have lower exchange rate exposure. In particular, we
predict an inverse relationship between exchange rate exposure and firm size.
Because firms may also use foreign debt as an alternative way of hedging
foreign currency risk (i.e., money-market hedge strategy), the use of foreign
debt should exert a negative influence on the firm’s foreign currency expoure.
Recent U.S. empirical evidence supports the inverse relationship between

24 Estimation of regression (6), using instead the absolute exposure beta, produced qualitatively
similar results to those reported in Table V. These results are available from the authors.
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foreign debt and corporate exchange rate exposure (Allayannis and Ofek
(2001)).

To test the merit of the money-market hedge hypothesis, we use the Japanese
firm’s debt to asset ratio due to the lack of corporate foreign debt data. This is
mainly due to the fact that most Japanese firms do not report consolidated
accounting information. Despite the fact that this variable may introduce noise
into the analysis, it is expected that certain insights may be gained by its use.
Specifically, we expect to find an inverse relationship between the debt to asset
ratio and the firm’s exchange rate exposure. Finally, Culp and Miller (1995)
have made the observation that most value-maximizing firms do not hedge,
implying that efficiently managed firms have low currency exposures. This
suggests that currency exposure must be inversely related with the firm’s effi-
ciency in managing its operations. We investigate this observation by using the
firm’s return on assets (equity) as a benchmark of corporate efficiency.

Regression results for equation (6) are reported in Table IV. Overall, we find
that the foreign sales to total sales ratio is significantly related to firm’s
exchange-rate exposure. As shown in Panel A, the estimated coefficient is
positive and significant for both sub-periods but much more pronounced for
MNCs than the other types of firms. Similar results were obtained, not reported
here, using the firm’s foreign sales scaled to the size of the firm variable as an
alternative to firm’s ratio of foreign sales to total sales and re-estimating (6) over
both sub-periods. These results are consistent with Jorion’s (1990) evidence for
287 U.S. multinational firms over the 1971-1987 period.>® Hence, these findings
are in line with the view that exchange rate exposure is positively related to
firms’ foreign involvement and operations measured by the foreign sales vari-
able. As expected, the results also show that the market capitalization of the
firm is inversely related to the Japanese firms’ exchange-rate exposure implying
that currency hedging usage increases with the size of the firm resulting in lower
foreign currency exposure. It is interesting to point out that this inverse relation-
ship is stronger during the more recent period that is characterized by a greater
variety and more sophisticated financial derivatives. This result appears to be
consistent with the findings of the three recent U.S. surveys on the usage of
financial derivatives which show that larger firms tend to use more derivatives
for managing exchange rate exposure.

For smaller firms, such as the low-exporting firms, our results confirm the
view that smaller firms do not make extensive use of foreign currency derivatives
due to their limited exposure needs and, perhaps, the high fixed start-up costs of
hedging. Further, the evidence with respect to the debt/asset ratio variable,
proxying for the money-market hedge strategy of Japanese firms, implies that
exchange rate exposure declines when Japanese firms engage in raising foreign

2 However, our results are stronger than Jorion’s and the difference could be attributed to his
(1) sample size and (ii) period of investigation that is skewed towards the early years of the
floating exchange-rate period.
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debt to manage exchange-rate risk. The most interesting result, perhaps, is that
the coefficient of the debt/asset ratio variable appears with the same negative
sign in both periods and slightly more significant during the first period when
there was neither a broad array of derivatives and hedging strategies available to
manage exchange-rate risk. In our tests, the return-on-assets variable does not
appear to be significantly related to the firm’s exposure. This result does not
support the view that value-maximizing firms have low currency exposures. The
inclusion of the return on equity measure as an alternative variable, not reported
here, does not materially affect our results.

Consistent with the firm-specific results, the analysis of the economic expo-
sure of Japanese industries shows that the foreign sales to total sales ratio is
positively and significantly related to industry’s exchange rate exposure in ten
out of fourteen industries during the first period and in thirteen out of fourteen
industries during the second period.?® For industries with relatively low foreign
involvement and operations, such as Rubber & Plastic, and Stone, Clay & Glass,
the evidence supports the existence of low exchange-rate exposure, as expected.
The results also indicate that the market capitalization variable is inversely
related to the industry’s exchange-rate exposure and that this relationship is
more significant during the latter period of the analysis. This result is consistent
with those reported at the firm level. The debt to asset ratio variable appears to
be inversely related to the industry’s exchange rate exposure and is statistically
significant, at conventional levels, in nine out of fourteen industries during the
pre-Plaza Accord period and only in four out of fourteen industries during the
post-Plaza Accord period. This result is also consistent with the firm-specific
evidence and in favor of the view that the money-market hedging strategy was
more frequently used during the early years of the floating-rate period when the
availability of derivatives and hedging strategies to manage exchange-rate risk
were limited compared to the hedging instruments and strategies available over
the recent years. Finally, the return-to-assets variable is not significant, at any
conventional level, for all industries. The use of industry equity returns as an
alternative performance measure, not reported here, produced similar results.

V. THE PRICING OF CURRENCY RISK IN THE JAPANESE CAPITAL
MARKET

The association between endogenous variables, such as stock market returns
and exchange rates, discussed earlier, may just reveal the simultaneous influence
of monetary factors on exchange rates and stock returns. If exchange rates and
stock returns are generated by a set of common macroeconomic factors, then
stock prices should be responsive to unanticipated exchange rate changes after
controlling for the influence of the common macroeconomic factors. Because

26 Industries with less than ten firms have been omitted from the analysis in order to obtain
more meaningful results by avoiding potential small-sample bias problems.
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exchange rate fluctuations are central to several problems in international
financial management, foreign currency exposure must be verified in the context
of an asset-pricing framework before we draw any inferences about the import-
ance of exchange rate movements on firm value. If the effects of currency
movements are not diversified away, exposure to the currency risk factor should
be rewarded with a risk premium in an asset market in equilibrium. Thus, share
prices are likely to reflect an ex ante premium for exchange rate risk.

Recent empirical evidence on the pricing of currency risk, at the aggregate
national stock market level for Germany, Japan, the United Kingdom and the
United States (Dumas and Solnik (1995), and DeSantis and Gerard (1998)),
however, appears to be inconsistent with the U.S. based results of the earlier
literature (Jorion (1991)). Dumas and Solnik (1995), and DeSantis and Gerard
(1998), among others, show that time varying exchange risk receives a statistically
significant price in international capital markets, implying that investors are sensi-
tive to currency risk exposure and expect to be compensated from bearing currency
risk. Similarly, Doukas, Hall and Lang (1999) show that currency risk is priced
when pricing tests are designed to account for time-varying risk premia in response
to changes in macroeconomic conditions. A limitation of their pricing tests, how-
ever, is associated with the fact that they do not account for second moments. This
conflicting evidence raises further the need to investigate whether currency risk is
priced at the firm level in Japan. Second, if currency risk is priced it is interesting to
know whether investors’ required compensation for bearing currency risk varies
across firms. Apparently, the findings of this investigation have direct asset pricing
and currency hedging implications.

Unlike previous studies, we address the relevance of currency risk in the
context of an intertemporal asset pricing framework which allows the currency
risk premium to vary over time while it accounts for information that is avail-
able to investors. Investors’ conditioning information in the empirical analysis is
expressed in terms of instrumental variables. Conditional currency pricing tests,
then, represent an integral part of our analysis. We search for time-varying
premiums for currency risk using a unique data set. This feature of our
approach departs from previous efforts and allows us to provide new evidence
on the pricing of exchange-rate risk in the Japanese stock market.?’

A CoNDITIONAL CURRENCY PRrICING MODEL

While the above evidence suggests that currency risk is priced under the assump-
tion that currency risk is time-invariant, it is quite possible that exchange-rate

2T Previous studies concerned with the pricing of currency risk in the U.S. stock market (Jorion
(1991)) have been based on the assumption that the currency risk premium is constant over
time. Hence such tests do not permit the changing business conditions and market’s changing
risk perceptions to influence the currency risk premium. We consider this limitation to be the
major cause for the unsatisfactory performance of the earlier currency pricing tests in the
literature.
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risk may vary over time. Consequently, our results may understate the import-
ance of the currency risk factor if, indeed, currency exposure is not constant
over time.

To gain additional insight about the nature of currency risk in Japan, we
consider an alternative estimation procedure that relies on time-varying asset
pricing exposures. This is a modified version of the asset pricing model of
Dumas and Solnik (1995) that builds on the same set of assumptions. Specific-
ally, we assume that risk premiums and an intercept are time-varying condi-
tioned on an information set, Z, available to investors at t—1. Further, we
assume that risk premiums and the constant are linearly related to the inform-
ation instruments. Hence, the Dumas and Solnik (1995) procedure, based on the
four factors and instrumental variables described earlier, yields the following
pricing error processes

Uy = _Zt—l(PO + Zt—l(Psrs,t + Zt—l(f)vgﬁt I'yg t + Zt—l (psl,t Isit + Zt—l(f)m,t m,t and

hie = ryy — ryuy, fori=1,... nth portfolio

where #;, is the innovation obtained from the first order conditions of their
model. The expected value of the innovations, conditional on the instrumental
variables (i.e., information set), is zero. Hansen’s (1982) generalized method of
moments minimizes the average deviation from the moment condition,
6:Z,_1=0. Using the GMM method, we estimate the above set of equations
and obtain estimates of the coefficients, ¢y ; where k=0, s, vg, sl, m and
j=constant, IP, UI, UTS, MS, UJS, XM and lagged macro-factor.”® The
coefficients are obtained by minimizing the average deviation from the moment
condition defined above.

MULTISTAGE ANALYSIS OF INSTRUMENTS AND THE Risk FACTORS

Before we proceed with the pricing tests, we perform preliminary analysis of the
data. First, we estimate the correlation between the instrumental variables and
risk factors. The correlations range from -0.24 to 0.36.> The low correlation
satisfies the factor orthogonality condition required for the estimation of the
asset pricing model. In addition, we regress each factor on the instrumental
variables. These results are reported in Table V. The first column presents time-
series means and standard errors for each mimicking portfolio return series.
They are designed to show the presence of significant unconditional realized risk

28 These are the Fama and French (1995) value minus growth (rvg) and small minus large (rqq)
return spreads, while (r,,,,) is the market rate.
2 These results are available upon request.
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premiums. There is no evidence of unconditional premiums for exposure to any
of the risk factors. The significant average return on all four mimicking portfo-
lios with no risk exposure implies missing information, model mispecification, or
measurement error in proxying the risk free rate.

The rest of the Table V lists results of regressions of the mimicking portfolio
returns on the lagged instrumental variables. The instrumental variables are
used to detect the presence of time-varying risk premiums. The results suggest
that such premiums are significant. The chi-squared tests imply that the lagged
instrumental variables have forecast power over all four risk factors. The
evidence also shows that there is no significant forecast power over the portfolio
representing no risk exposure. The significant regression coefficients of the
lagged information variables are inconsistent with the view of no unconditional
risk premiums. This implies that some risk premiums can be determined only if
time variation is permitted.

ConNDITIONAL CURRENCY PRICING TESTS

Table VI reports the GMM estimates of the four-factor model. The J-test,
indicates that the conditional model is not rejected by the over-identifying
restriction test. The test statistic is 84.6 with a p-value of 0.32. This implies
that the four-factor conditional model describes the data well. Table VI also
shows the relation between the risk factors and the instrumental variables. For
instance, increases in industrial production have a positive effect on the foreign
value of yen and the stock market. However, yen depreciations and stock
market declines occur with unexpected increases in inflation. Term structure
changes are positively associated with the financial distress (i.e., book-to-market)
and size factors. The U.S.-Japanese short-term interest rate spread is
positively related with the currency factor. In contrast with Amihud (1993)
and Bartov and Bodnar (1994), the evidence also suggests that lagged exchange
rates do not have any significant predictive power of future stock returns. This
result lends further support to our earlier finding that lagged exchange rate
changes have no discernable effects on firm value.

It is interesting to note that the instrumental variables, with the exception of
the lagged exchange rate changes, used in the estimation of the conditional
model have at least one significant influence on the time-varying expected
portfolio returns.*® Consistent with our unconditional tests, these results suggest
that the instrumental variables used in this study have a significant relation with

30 Using industry portfolios we obtain qualitatively similar results. These results are not
reported here, to conserve space, but available upon request. We have also experimented with
the world market factor using the Morgan Stanley world market index. While we are able to
confirm results reported in Table VIII, the world market factor is found to be insignificant at
any conventional level. This result corroborates the evidence (Harvey (1991)) that the stock
market of Japan is not integrated with the rest of the world capital markets. Hence, our results
remain robust despite the market measure used.
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Table 6: Conditional Currency Pricing Effects on Japanese Stocl Returns

This table reports GMM estimates of the pricing coefficients of the four risk
factors (exchange-rate =, book-to-market = vg, size = sl and market =m) using
monthly excess return data on the MNC, high exporting, low exporting and
domestic portfolios. Wald-test statistics: (1)-tests the null hypothesis that all
coefficients in the column are equal to zero; (2)-tests the null hypothesis that all
coefficients in the column except the @i consian: are equal to zero; (3)-tests the
null hypothesis that k., consiant = Pk, 1p = Ok, UI= Pk, UTS = Pk, MS= Pk, UIS= Pk,
xm =@k, i—; =0 for all k. J-test is the over-identifying restriction test that is X2
distributed. * and ** denote significance at the 10% and 5% level. T statistics are
reported in parentheses while p-values in brackets.

Yk = Pk, constant = Pk, 1P = Pk, UI= Pk, UTS = Pk, MS = Pk, UIS = Pk, xM = Pk, i—1

Panel A: Bilateral (BXR) exchange rate (1975-1995)

Yo Vs Tve Vsl Tm
Pk, constant 0.0025 0.0217 0.0065 0.0043 0.0462
(0.472) (0.169)  (0.382)  (0.482) (0.741)
Pk, 1P 0.0116 —0.0148 0.0110 0.0640 0.0356*
(1.172) (1.915)  (0.026)  (0.055)  (1.990)
Pk, UI 0.0395* 0.0362* —0.0163 —0.0043 —0.1281**
(1.974) (2.001)  (0.082)  (0.058) (2.635)
Pk, UTS 0.0064 —0.0065 0.0019*  0.0110* —0.0203
(1.005) (1.118)  (2.053) (1.974)  (1.003)
Ok, MS 0.0410 0.0184* —0.0071 0.0159 0.3610*
(0.608) (1.960)  (1.556)  (0.643)  (1.947)
Pk, UJS 0.0731 0.0436* 0.0180 0.0630 —0.1574*
(0.511) (2.012)  (0.044) (0.015)  (1.973)
Pk, XM 0.0058 0.0081 0.0004 0.0117 —0.0549
(0.027) (0.014)  (0.011)  (0.072)  (1.664)
Pk, i~1 0.0291*  —0.0083 0.0095 0.0102 0.0074
(1.956) (1.478)  (0.577)  (0.996)  (1.447)
k=0 k=s k=vg k=sl k=m

Null: Pk, constant = Pk, IP =Pk, UI=Pk, UTS= Pk, MS= Pk, UIS= Pk, XM= Pk,

i—1=0
1.Wald-test 6.23 4832.01 38.42 27.09 16.47
(All) [0.48] [0.00]  [0.00]  [0.01]  [0.03]

Null: @ 1p= 0k, u1= Pk, UTS = Pk, MS= Pk, UIS= Pk, xM =Pk, i—1=0
2. Wald-test 5.78 455.92 26.12 21.28 12.55
(Time-invariant) [0.34] [0.00] [0.00] [0.02] [0.00]
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Null: o, consiant = Pk, 1P =Pk, UI=Pk, UTS= Pk, MS= Pk, UIS= Pk, XM = Pk,

i—1=0 for all k
3.Wald-test 5103.6
(Cond) [0.00]
J-test 84.6
p-value [0.32]

Panel B: Multilateral (TWXR) exchange rate (1978-1995)

Yo Vs Vve Vsl Ym
Ok, constant —0.0042 0.0310 0.0053 0.0058 0.2561
(0.212) (0.338)  (0.180)  (0.401)  (0.219)
Pk, 1P 0.0101 —0.0140* .0092 0.0491 0.0217*
(1.172) (1.877)  (0.033)  (0.089)  (1.964)
Pk, Ul 0.0502 0.0442* —0.0218 —0.0121 —0.2205**
(1.024) (2.112) ~ (0.104)  (0.073)  (2.538)
Ok, UTS 0.0114 —0.0047 0.0052*  0.0102* —0.0104
(1.093) (1.105)  (1.903)  (1.838)  (0.718)
Pk, MS 0.0221 0.0340* —0.0510 0.0135 0.2140*
(0.725) (1.985)  (1.625)  (0.705)  (1.953)
Pk, UIS 0.0580 0.0355* 0.0173 0.0412 —0.1102
(0.601) (1.960)  (0.070)  (0.053)  (1.327)
Ple, XM 0.0032 0.0040 0.0015 0.0104 —0.0437
(0.044) (0.038)  (0.020)  (0.099)  (1.407)
Pk, i~1 0.0328*  —0.0047 0.0077 0.0083 0.0056
(2.006) (1.364)  (0.469)  (0.658)  (1.385)
k=0 k=s k=vg k=sl k=m

Null: o, consiant = Pk, 1P =Pk, UI=Pk, UTS= Pk, MS= Pk, UIS= Pk, XM = Pk,

i—1=0

1.Wald-test 4.10 3802.71 25.20 19.14 18.35
(Al [0.39] [0.00] [0.00] [0.00] [0.00]
Null: @ 1p= 0k, u1= 0k, UTS= Pk, MS =Pk, UIS= Pk, XM= Pk, i—1=0
2.Wald-test 4.43 251.04 20.73 17.56 16.69
(Time-invariant) [0.41] [0.00] [0.00] [0.00] [0.06]
Null: Pk, constant = Pk, 1P =Pk, UI= %Yk, UTS = Pk, MS— Pk, UJS— Pk, XM = Pk,
,j_1:0 for all k

3.Wald-test 3012.0

(Cond) [0.00]

J-test 102.3

p-value [0.59]
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the four risk factors in the context of the conditional asset pricing model as well.
We have also tested various restrictions using the Wald test to examine whether
the null hypothesis that all ¢, ; coefficients of instrumental variables are zero
with respect to a specific risk factor k. The Wald test rejects the null that all
coefficients of the currency-risk factor are zero at the 1% level. As shown in
Panel B, the evidence suggests that this result is not sensitive to the currency-risk
measure. The coefficients of the currency-risk factor, using the trade-weighted
exchange rate, are found to be statistically different from zero at the 1% level. In
the second Wald test, we restrict all ¢y ; coefficients to be equal to zero while the
constant is allowed to be time-invariant. Once again, the results reject the null
hypothesis. Both bilateral and multilateral (trade-weighted) currency risk factors
are found statistically significant at conventional levels. Finally, we test the null
hypothesis that all ¢y ; coefficients are equal to zero for all k factors. This
hypothesis is also rejected at the 1% level. These results are consistent with
those reported by Dumas and Solnik (1995) and De Santis and Gerard (1998), at
the aggregate level, supporting the view that currency risk is of hedging concern
to investors and priced by the market. While also consistent with our uncondi-
tional findings, they provide corroborating evidence in support of the view that
currency exposure is time varying. Furthermore, the conditional asset pricing
tests support a four-factor asset pricing model. Hence, currency risk, relative
distress and size factors appear to covary with stock returns beyond the covar-
iation explained by the market return in Japan.

VI. CONCLUSIONS

This paper examines the exposure of 1,079 Japanese firms traded on the Tokyo
Stock Exchange over the 1975-1995 period and 25 industries to movements in
the foreign value of the yen using unconditional and conditional testing proce-
dures. These tests are similar to the recent conditional framework used in
aggregate currency pricing tests that rely on the assumption that the currency
risk premium is time-varying in response to changes in business conditions and
investors’ perceptions of risk. In contrast to previous work, focused primarily on
U.S. firms, our results identify a reliable relation between contemporaneous
stock returns and unanticipated yen fluctuations. This relation appears to be
stronger for MNCs and firms with higher foreign economic linkages compared
to firms with low foreign involvement or without any direct foreign economic
ties. Unlike the empirical evidence of U.S. studies, we show that Japanese firms
are more sensitive to foreign exchange-rate fluctuations and that foreign cur-
rency risk is a priced factor in the Japanese equity market. Furthermore, our
empirical evidence fails to support the view of lagged exchange-rate effects on
firm value. Lagged-exchange rate changes are also found to have no predictive
power for future stock returns in the context of asset pricing tests. These
findings imply that Japanese investors use all available information impounded
in current exchange-rate changes to predict changes in firm value.
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The evidence also shows that currency exposure varies across time. Exchange-
rate exposure is found to be different during the 1975-1985 period, compared to
the post-1985 period. This result appears to consistent with the greater use and
availability of financial derivatives for managing corporate exchange-rate risk
during the last ten years. More specifically, exchange-rate exposure is reported
to be inversely related to the firm’s size and debt to asset ratio. Consistent with
the recent evidence on the hedging activities of U.S. firms, this result suggests
that the use of financial hedging derivatives rises proportionately with the size of
the firm. In addition, use of currency derivatives has a negative impact on the
firm’s foreign currency exposure.

The time-varying nature of currency exposure suggests that the currency
pricing results are likely to be sensitive to the type of asset pricing model used.
To shed more light on the currency exposure of the firm, we use conditional
asset pricing testing procedures to determine whether currency risk is priced.
Conditional currency pricing tests show that currency risk is priced in the
Japanese capital market regardless of time period and currency measure. In
contrast to the evidence from U.S. studies, our results indicate that Japanese
investors require compensation for bearing foreign currency risk. Consistent
with findings of recent studies (Dumas and Solnik (1995) and DeSantis and
Gerard (1998)) which report that currency risk is priced at the aggregate level in
international capital markets, our evidence shows that conditional reward to
covariability ratios associated with the currency and market factors are signifi-
cant at the firm and industry level in Japan.

Consistent with the recent work of Fama and French (1996) for U.S. stocks, our
analysis shows that there is significant covariation in Japanese stock returns with
the relative distress (value minus growth return spread) and size (small minus large
return spread) factors. In brief, our results favor the existence of a multi factor
equilibrium asset pricing model that is consistent with a four-factor version of
Merton’s (1973) intertemporal capital asset pricing model or Ross’ (1976) arbitrage
pricing theory that recognizes investors’ sensitivity to exchange-rate risk along with
the market, financial distress, and size risk factors in Japan. Whether these results
also apply to the pricing of exchange-rate risk and the other three risk factors in
other stock markets remains an open question, which is left for future research.

VII. REFERENCES

Adler, Michael, and Bernard Dumas. 1980. ““The exposure of long-term foreign
currency bonds.” Journal of Financial and Quantitative Analysis 15:973-995.
Adler, Michael, and Bernard Dumas. 1983. “International portfolio choice and
corporation finance: A synthesis.” Journal of Finance 38:925-984.

Allayannis, George, and Eli Ofek. 2001. ““Exchange-rate exposure, hedging, and
the use of foreign currency derivatives.” Journal of International Money and
Finance 20:273-296.



344 John A. Doukas et al.

and James P. Weston. 2001. “The use of foreign currency derivatives and
firm value.” Review of Financial Studies 14:243-76.

Amihud, Yakov. 1994. “Exchange rates and the valuation of equity shares.” In
Exchange Rates and Corporate Performance, eds. Y. Amihud and R. Levich.
Illinois: Business One Irwin.

Bartov, Eli, and Gordon M. Bodnar. 1994. “Firm valuation, earnings expecta-
tions, and the exchange-rate exposure effect.” Journal of Finance 49:755-1785.

Bodnar, Gordon M., Gregory Hayt, Richard Marston, and Charles Smithson.
1995. “Wharton survey of derivatives usage by U.S. non-financial firms.”
Financial Management 24:104—114.

Bodnar, Gordon M., Gregory Hayt, Richard Marston. 1996. “1995 Wharton
survey of derivatives usage by U.S. non-financial firms.” Financial
Management 25:113-133.

Bodnar, Gordon M., and William M. Gentry. 1993. “Exchange-rate exposure
and industry characteristics: Evidence from Canada, Japan, and the U.S.A.”
Journal of International Money and Finance 12:29-45.

Brown, Stephen, and Toshiyuki Otsuki. 1993. “Risk premia in Pacific-Basin
capital markets” Pacific-Basin Finance Journal 1:3:235-261.

Brown, Stephen, and Toshiyuki Otsuki. 1994. “Exchange-rate volatility and
equity returns.” In Exchange Rates and Corporate Performance, eds.
Y. Amihud and R. Levich. Illinois: Business One Irwin.

Business Week. 1997. “Japan and Trade Barriers.” July 28.

Chen, Nai-Fu, Richard Roll, and Stephen Ross. 1986. “Economic forces and
the stock market.” Journal of Business 59:383—403.

Choi, Jay Jongmoo, and Anita M. Prasad. “Exchange risk sensitivity and its
determinants: A firm and industry analysis of U.S. multinationals.” Financial
Management 25:77-88.

Culp, Christopher, and Merton Miller. 1995. ““Hedging in the theory of corpo-
rate finance: A reply to our critics.” Journal of Applied Corporate Finance
8:122-132.

DeSantis, Giorgio, and Bruno Gerard. 1998. “How big is the premium for
currency risk?” Journal of Financial Economics 49:3:375-412.

Dominguez, Kathryn M. E., and Linda L. Tesar. 2001a. “A reexamination of
exchange-rate exposure.” American Economic Review 91:2:396-399.

Dominguez, Kathryn M. E., and Linda L. Tesar. 2001b. “Trade exposure.”
American Economic Review 91:2:367-370.

Doukas, John A., Patricia H. Hall, and Larry H.P. Lang. 1999. ““The Pricing of
currency risk in Japan.” Journal of Banking & Finance 23:1:1-20.

Dumas, Bernard. 1978. “The theory of the trading firm revisited.” Journal of
Finance 33:1019-1029.

Dumas, Bernard, and Bruno Solnik. 1995. “The world price of foreign exchange
risk.” Journal of Finance 50:445-479.

Fama, Eugene F. 1984. “Forward and Spot Exchange-Rates.” Journal of
Monetary Economics 14:319-338.



Exchange Rate Exposure at the Firm and Industry Level 345

Fama, Eugene F., and Kenneth R. French. 1996. “Multifactor explanations of
asset pricing anomalies.” Journal of Finance 51:55-84.

Ferson, Wayne. 1990. “Are the latent variables in time-varying expected returns
compensation for consumption risk?”’ Journal of Finance 45:397-430.

Ferson, Wayne E., and Campbell R. Harvey. 1993. “The risk and predictability
of international equity returns.” Review of Financial Studies 6:527-566.

Giovannini, Alberto, and Philippe Jorion. 1989. “The Time-Variation of Risk
and Return in the Foreign Exchange and Stock Markets.”” Journal of Finance
44:307-325.

Hamao, Yasushi. 1988. “An empirical examination of arbitrage pricing theory:
Using Japanese data.” Japan and the World Economy 1:45-61.

Harvey, Campbell R. 1991. “The world price of covariance risk.” Journal of
Finance 46:111-157.

Hansen, Lars. 1982. “Large sample properties of the generalized method of
moment estimators.” Econometrica 50:1029-1054.

He, Jia, and Lilian Ng. 1998. “Foreign exchange exposure of Japanese
multinational corporations.” Journal of Finance 53:733-753.

Jorion, Philippe. 1991. “The pricing of exchange rate risk in the stock market.”
Journal of Financial and Quantitative Analysis 26:363-376.

Korajczyck, Robert. 1983. “The pricing of forward contracts for foreign
exchange.” Journal of Political Economy 93:46-368.

Lakonishok, Josef, Andrei Shleifer, and Robert W. Vishny. 1994. “Contrarian
investment, extrapolation, and risk.” Journal of Finance 49:1541-1578.

Levi, Maurice. 1983. International Finance: Financial Management and the Inter-
national Economy. New York: McGraw-Hill.

Levi, Maurice. 1994. “Exchange rates and the valuation of firms” In Exchange
Rates and Corporate Performance, eds. Y. Amihud and R. Levich. Illinois:
Business One Irwin

Mark, Nelson. 1995. “Exchange rates and fundamentals: evidence on long-
horizon predictability.” American Economic Review 85:201-218.

McElroy, Majorie B., and Edwin Burmeister. 1988. ““Arbitrage pricing theory as
a restricted nonlinear regression model.” Journal of Business and Economic
Statistics 6:29-41.

.1991. “The residual market factor, the APT, and mean variance
efficiency.” Review of Quantitative Finance and Accounting 1:27-49.

Mei, Jianping. 1992. “Estimation of time-varying factor premiums for the APT
model with observed and unobserved factors.” Unpublished paper, New
York University.

Merton, Robert C. 1973. ““An intertemporal asset pricing model.”” Econometrica
41:867-880.

Murphy, K., and R. Topel. 1985. “Estimation and inference in two-step
econometric models.” Journal of Business and Economic Statistics 3:370-379.

Nance, D., C. Smith and C. Smithson. 1993. ““On the determinants of corporate
hedging.” Journal of Finance 47:267-284.




346 John A. Doukas et al.

O’Brien, Thomas. 1994. “Corporate Measurement of Economic Exposure of
Foreign Exchange Risk.” Financial Markets, Institutions and Instruments 3:4
Phillips, Aaron. 1995. “1995 Derivatives Practices and Instruments Survey.”
Financial Management 24:115-125.

Ross, Stephen A. 1976. “The arbitrage theory of capital asset pricing.” Journal
of Economic Theory 13:341-360.

Sercu, Piet. 1980. “A generalisation of the international asset pricing model.”
[Journal de I’Association Frangaise de] Finance 1:1 1980, 91-135

Shanken, Jay. 1987. “Multivariate proxies and asset pricing relations: Living
with the Roll critique.” Journal of Financial Economics 18:91-110.

Shapiro, Alan. 1975. “Exchange-rates changes, inflation, and the value of the
multinational corporation.” Journal of Finance 30:485-502.

Smith, Clifford, and Rene Stulz. 1985. “The determinants of the firm’s hedging
policies.” Journal of Financial and Quantitative Analysis 20:391-406.

Solnik, Bruno. 1974. “An equilibrium model of the international capital
market.” Journal of Economic Theory 8:500-524.

Stopford, John. 1992. Directory of Multinationals. New York: MacMillian
Publishers.

Stulz, Rene. 1981. “A model of international asset pricing.” Journal of Financial
Economics 9:383-406.

White, H. 1980. “A heteroskedasticity-consistent covariance matrix estimator
and a direct test of heteroskedasticity.” Econometrica 48:817-838.

Williamson, Rohan. 2001. “Exchange rate exposure and competition: Evidence
from the automotive industry.” Journal of Financial Economics 59:441-475.

VIII. NOTES ON CONTRIBUTORS/ACKNOWLEDGMENTS

John A. Doukas is a visiting professor of finance at New York University Stern

School of Business; a professor of finance at Old Dominion University; and a

distinguished senior research fellow at Cardiff Business School, Cardiff, UK.

Patricia H. Hall is with the Central Connecticut State University, New Britain,

Connecticut.

Larry H.P. Lang is with the Chinese University of Hong Kong, Hong Kong
The authors wish to thank an anonymous referee for valuable comments.



